Abstract. For the weapon system, in order to improve the setting speed, and to set parameters to multiple shells at one time, the wireless communication system is designed and implemented with CC2510 chip. The composition and function of the system and the design of the software are introduced. The performance of the designed system was verified by experiments. The wireless system can set the information to the weapon well and it is faster compared to the cable setting method.
Function and Composition
In order to save the time of setting the weapons, realize setting multiple shells at a time and improve the reliability, the wireless setting system are design following functions:1) Working immediately after the boot. For convenience, the wireless communication network is connected automatically after the power is on.
2) The communication being tested by the users through the ground control devices. 3) Transmitting the setting information to various missiles at a time from the ground devices.4) Jumping to other channels when the current channel is implemented by the noise.
For setting multiple shells at a time, the structure of the wireless setting system is star network. The structure of the wireless communication system is showed as figure 1. The A module is the center of the star network, which is connected with the ground device by cable; The Bi module is connected with the missile controller through a cable, each Bi communicate with A through the air, but the Bi modules doesn't communicates with each other.
The process of transmitting the setting information is as the following steps.1) The users input the commands into the ground devices.
2) The ground devices transmit the commands to the A module through the serial port.3) When setting multiple shells at a time, A module transmits the setting information to all the Bi modules(B1,B2……BN)by broadcast frame.4)Bi modules transmit the setting information to the missile controllers through the serial port. When the missile controller receives a piece of information successfully, a feedback message is returned to the ground devices. The users determine whether the setting is completed, by reading the feedback message on the launch vehicles devices. 
The Analysis of the Wireless Setting System's Requirements and the Selection of the Communication Protocol
According to the requirements of the weapon setting, the wireless communication has the following features:1) It requires that the transmission speed of the system is more than 100kbps. There are a few setting data such as the launch point coordinates, the target point coordinates, the range of the weapon and some other parameters, so 100kbps can meet the need of the wireless communication system.2) The maximum distance of the wireless communication between the modules on the missiles and the ground should be more than 3 meters.3) In order to set 8 shells at a time, there are at least 9 nodes in the communication network, including 1 node on the launch vehicles and 8 nodes on the missiles.4) Due to the limited power supply capacity, the power consumption of the wireless module on the missile should be less than 300mw.5) The wireless transmission should be safe and reliable and there should be some anti-interface measures of the wireless communication system.6) Because the space is limited, the wireless module on the missile is required to be as small as possible.7) The wireless module on the missile will be launched with the weapon, which can not be recycled, so the cost of the wireless module should be as low as possible.8) For developing the system in a short time, it is better to choose a simple communication protocol.
Because the wireless system needs that the transmission distance is short, the transmission rate is low, the power consumption is low, the cost is low, the short distance wireless communication protocols fits the system. The short distance communication protocols include: Wi-Fi, Bluetooth, UWB, ZigBee and SimpliciTI. Compare the requirement of the wireless communication system with the various protocols, as shown in table 1, and select the appropriate protocol as the basis of the development. The maximum of transmission distance should be more than 3m.
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All the protocols can satisfy the requirement about the transmission distance.
4.
All the nodes in the network should be more than 9.
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Bluetooth and UWB protocols can't satisfy the requirement about the number of the network.
By comparison, the SimliciTI and the Zigbee can meet the requirements of the wireless setting system. The two protocols have the same physical layer protocol as the 802.15.4 protocol. The Zigbee protocol was issued by IEEE. The international standards have the good universality and the good compatibility, but it will be high cost, long term and not flexible enough to develop the system. The SimpliciTI were issued by the TI company to improve the lack of the international standards. The SimpliciTI protocol has advantages as good flexibility, low cost and ease of develop. In summary, the SimpliciTI communication protocol fits the wireless setting system best, so the SimpliciTI is chosen to develop the system. Based on the SimpliciTI protocol, there are 3 types of equipment, they are End Devices(ED), Access Points(AP) and Range Extenders(RE). the hardware structure of the ED is the same as that of the AP [5] . The main function of AP is to manage the network, including storing and forwarding the data, encryption and frequency hopping. The ED is only to forward the messages without any other processing [6] .
Based on the SimpiliciTI protocol, the wireless setting system is developed with the CC2510 chip as the core.
Software Design
To realize the function of the wireless setting system, the following software processes are designed, checking the network topology after boot, updating the network status, checking the communication between the missiles and the ground, transferring the setting data. The working flows of the AP and ED are showed in the figure 2 and figure 3 .
When the devices on the launch vehicles or the missile controllers send the data to the wireless modules through the serial port, the wireless modules call the interrupt service routine, which will add the received message to a queue. In the same way, the wireless modules will add the received message by the air to another queue. The data in the queue will be read by the command analysis program. When the data meet the designed format, the command will be executed. Besides, at the time of each clock cycle, the AP will check if there is a node to join or exit.
The Results of the Experiment The Test of the Function and the Performance
In the experiment, the star network consists of an AP and 8 EDs. The baud rate of the serial port is 115200, there are 8 data bits and 1 stop bit in a format, the transferred and received data are displayed in HEX. The experiment results show that the system can realize the following functions: checking the topology of the network after the power is on, updating the status of the network, checking the communication between the missiles and the devices on the launch vehicles, transferring the setting data from the devices on the launch vehicles to the missiles. It takes at most 3s to connect the network of the wireless setting system from the boot. The user can see the topology of the network on the computer connected to the AP. The AP can transfer setting data to multiple EDs at a time, the transmission speed is about 500kbit/s.
Because of being on the missiles, the power consumption of the ED nodes is limited. Measuring the power of the wireless setting system, the voltage is 5V, the working current is 25mA. Due to P=U*I, the working power P=125mW, which is lower than the power of other devices on the missiles.
When the wireless network is working, the RSSI values of the AP are measured at different distances [7] . The laboratory environment is not closed, the communication may be influenced by the obstacles. When the communication distance is greater than 3.5m, the communication is not stable, and the ED node often quit the network. 
The Comparison between the Requirement of the Performance and the Results of the Experiments
About the wireless setting system, the comparison between the results of the experiment and the index of the performance, is showed in table 3. The maximum communication distance is 3.5 meters in the laboratory.
Yes

3.
The device on the launch vehicles can transfer 8 missiles at a time.
In the wireless communication network, 1 AP can communicate with 8 EDs at a time.
Yes
4.
The maximum power consumption of the wireless module on the missile should be less than 300MW
The maximum power consumption of the wireless module on the missile is125MW
Yes
5.
There should be some anti-interface measures of the system.
Jump to another channel when the current channel is interfered by the noise.
Yes
In summary, the realized wireless communication system can meet the designed requirement.
Summary
The wireless setting system is designed based on SimpliciTI and chip CC2510. The wireless network is connected after boot, and the device on the launch vehicles can transfer setting data to various missiles at a time. The wireless module will Jump to other channels when the current channel is implemented by the noise. The results of the experiments show that the small range, low power consumption, low rate wireless communication network can transfer the setting information. Compared to the cable setting ways, it spends less time with the wireless communication system.
